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Summary 

Migraine is a complex multifactorial disease that arises from the inter-

action between a genetic predisposition and an enabling environment. 

The greatest amount of sensory information we receive from our sur-

roundings reaches us via the visual system, making vision the most 

developed sense in humans, and the one that engages the largest areas 

of the human brain. 

Cumulative clinical and experimental evidence has shown that mi-

graine patients are hyper-responsive to visual stimulus, yet the deter-

minants of this phenomenon are poorly understood. Furthermore, 

though closely associated with migraine, visual hyper-responsiveness 

is not sufficient, nor necessary, to develop the disorder, suggesting 

that additional pathophysiological mechanisms must play a role.  

The purpose of this thesis was to analyse the environmental, anatomo-

functional, metabolic, and neurochemical factors associated with visu-

al responsiveness in migraine patients and the implication of their 

interaction in the pathogenesis of the disease. We performed therefore 

a series of neurophysiological and neuroimaging studies that address 

distinct aspects of cerebral physiology.  

The results show that (1) between-subject variability of visual respon-

siveness in migraine patients can be partially accounted for by envi-

ronmental influences; (2) visual hyper-responsiveness in migraine is 

the result of a complex imbalance between mechanisms favouring 



vi 
 

enhanced perception and others protecting against sensory overload; 

and (3) energy supplies available at the cortical level do not match the 

increased demands generated by enhanced visual responsiveness.  

These findings illustrate the complexity of altered visual responsive-

ness in migraine, increase our understanding of its pathophysiology 

and set a path for novel lines of research. 
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